Abstract: Male factor is a common cause of infertility and the male partner must be systematically evaluated in the workup of every infertile couple. Various eastern medical strategies have been tried with variable success. This article describes the clinical effects of eastern medicine approaches including acupuncture, Chinese herbal medicine, massage, yoga, tai chi and qi gong which could improve the sperm parameters and motility, genital inflammatory, as well as immune system disorder, sexual dysfunction, and varicocele. Acupuncture reduces inflammation, increases sperm motility and semen parameters, modulates immune system, as well as improves sexual and ejaculatory dysfunction in male infertility. The clinical effects may mediate via activation of somatic afferent nerves innervating the skin and muscle.
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Clinical Efficacy of Acupuncture in Male Infertility
Male sexual dysfunction Sexual dysfunction is prevalent in men. Although new pharmaceutical agents have been identified for male erectile problems, sexual desire and orgasm disorders, individuals with sexual dysfunction often seek alternative therapies, including acupuncture (9). Sunay et al. (10) recruited 90 patients with premature ejaculation were randomized into paroxetine, acupuncture, and placebo groups for 4 weeks.
The Premature Ejaculation Diagnostic Tool (PEDT) scores after treatment were significantly lower in the paroxetine and acupuncture groups. Although acupuncture was less effective than paroxetine in delaying ejaculation, acupuncture was significantly better than placebo.
Successful sexual functioning is a complex process involving psychological and social responses as well as neurological, biochemical and vascular processes. A pilot study indicated that acupuncture can be an effective treatment option in patients with psychogenic erectile dysfunction (11) . Twenty patients following a varying number of acupuncture sessions treatment demonstrated successful erections (12) . Although there is some encouraging evidence that acupuncture is an effective intervention in sexual dysfunction and erectile dysfunction (13, 14) , the evidence is insufficient and further research is required to establish the value of acupuncture in the treatment of sexual dysfunction in men.
Abnormal semen parameters
Spermatogenesis is a complex process controlled by a network of endocrine and other regulatory factors. Abnormal semen parameters are found in 50% of males undergoing infertility evaluation with the most common finding being oligoastenoteratozoospermia (15) . The effect of acupuncture on male infertility, especially on the idiopathic oligospermia, asthenozoospermia and azoospermia, is still a matter of debate. There is some evidence of improvement in sperm quality when acupuncture is performed on males with abnormal semen parameters, and the incidence of side effects is low (16) (17) (18) . Zhang et al. (19) investigated 22 men with abnormal semen parameters who failed in intracytoplasmic sperm injection (ICSI) were treated with acupuncture twice weekly for 8 weeks, followed by ICSI treatment again. There was no significant difference in sperm concentration and sperm motility between before and after acupuncture. After acupuncture, quick sperm motility, normal sperm ratio and the fertilization rates were significantly higher than those before acupuncture. The embryo quality after acupuncture was also improved. Bidouee et al. (20) treated a case of an azoospermic male in whom spermatogenesis occurred and he had sperm in his ejaculate after two courses of acupuncture. This is the first report of successful treatment of idiopathic non-obstructive azoospermia with acupuncture in Iran.
Otherwise, Pei et al. (21) showed a statistically significant improvement in acrosome position and shape, Hu M 4 nuclear shape, axonemal pattern and shape, accessory fibers of sperm organelles, and the ultrastructural integrity of spermatozoa in men with abnormal semen parameters after acupuncture compared to untreated control groups. Acupuncture treatments were administered twice a week for 5 weeks (25 minutes per session). Very recently, Dieterle et al. (18) reported the first prospective randomized placebo-controlled study on the effect of acupuncture in subfertile males. Fifty-seven subfertile patients with severe oligoasthenozoospermia were randomly allocated into either acupuncture (n=28) or placebo acupuncture groups (n=29). Both acupuncture and placebo acupuncture treatments were applied for 45 minutes, twice a week for 6 weeks. A significant increase in the percentage of total motile sperm was found after acupuncture treatment.
It is a usual practice to combine acupuncture and moxibustion in patients with specific syndrome differentiation in order to enhance the efficacy of acupuncture treatment in China. The use of both acupuncture and moxibustion in subfertile men had also been reported in previous studies (22, 23) . A randomized controlled trial about the effect of acupuncture plus clomiphene on 108 males with idiopathic normal gonadotrophic oligospermia (<20 million/mL) was reported by He Xinyun(23) . In the acupuncture plus clomiphene group, acupuncture treatments with the addition of electrical stimulation or moxibustion to specific acupoints were administered every other day for 3 months. The control group received clomiphene only. It revealed that a significantly higher percentage of achieving pregnancy or normalization of semen parameters was found in acupuncture and clomiphene combination therapy (74%) when compared with clomiphene alone (52%). Gurfinkel et al. (24) randomized 19 men with semen abnormalities into study (n=9) and control groups (n=10). Patients in the study group received 25-minute classic acupuncture followed by a 20-minute moxibustion twice a week for 10 weeks. Those in control group received acupuncture and moxibustion at non-therapeutic indifferent points. This study revealed the ratio of the normal form sperm increased significantly after classic acupuncture and moxibustion.
However, the underlying mechanisms how acupuncture improves semen parameters remain unknown.
Using a scrotal heat-treated rat model to study the effect of acupuncture in spermatogenesis, it has been shown that acupuncture enhanced germ cell proliferation through improvement of Sertoli cell functions. This may facilitate the recovery of spermatogenesis and may restore normal semen parameters in subfertile patients (25).
Immunological infertility Acupuncture can achieve the effects of adjusting and enhancing immunity system and have a bidirectional modulation of the specific and non-specific immunity of the body (26) . Fu (27) (30) . It can also act on the nerve-endocrine-immunity network, improve the internal environment of reproduction, eliminate the exogenous allergenic, and produce antigen reaction and anti-allergic reaction.
Genital inflammation
Poor spermatogenesis in patients with inflammation of the genital tract is associated with scrotal hyperthermia, which is another impotent reason leading infertility. Acupuncture may be a useful, nontraumatic treatment for males with very poor sperm density, especially those with a history of genital tract inflammation (31) . A pilot trial included 39 men who were referred for acupuncture owing to low sperm count related to high scrotal skin temperature (17) . In accordance with the principles of traditional acupuncture and syndrome diagnosis, acupuncture points appropriate for the deficiency of the kidneys (hormonal imbalance) and damp-heat syndromes (inflammation of the genital tract) were selected.
Following acupuncture treatment, sperm count was increased in 15 out of these 17 patients.
Moreover, male accessory gland infection has been linked to male infertility, and acupuncture therapy exhibited a definite effect in the treatment of chronic prostatitis. In a systematic review, thirteen eligible reports were identified, including 861 cases and 738 controls. The effectiveness and cure rates were significantly higher in the acupuncture therapy group (32, 33) . Many clinical trials have confirmed that acupuncture or electroacupuncture could improve chronic prostatitis symptoms, such as the pain, voiding symptoms, quality of life, and NIH CPSI total scores (34) (35) (36) (37) . The analgesic effect of electroacupuncture was confirmed by observing prostaglandin E2 in the postmassage urine, which decreased significantly from 98.18±19.36pg/ml to 71.43±14.98pg/ml (37) . And no adverse event that was related to acupuncture was reported in any patient throughout the treatment period (38) .
Varicocele Varicocele can be found in about 35% of male infertility (39) . It leads to stagnation in the increased testicular blood flow. Further investigation is required to ascertain whether these findings may be helpful in the clinical treatment of infertile men.
Physiological Mechanisms of Acupuncture in Male Infertility
The primary mechanism for acupuncture's clinical effects is activation of somatic afferent nerves innervating the skin and muscles, which may modulate somatic, autonomic nervous system activity, endocrine and metabolic functions. Acupuncture can be seen as having effects through the nervous system in the broad categories of local, segmental, extrasegmental, and central effects, or direct mechanical effects on infertility (43) . Experimental studies suggest that acupuncture effects are mediated by changes in activity of the autonomic nervous system and stimulation of neuropeptides/ neurotransmitters which may be involved in the pathogenesis of infertility (16) . At the end of acupuncture treatment on chronic pelvic pain, the result is β-endorphin and leucine-enkephalin levels were both higher. These effects of acupuncture could be explained by the following hypothetical mechanisms: local peripheral mechanisms, spinal (segmental) mechanisms, and supraspinal (extrasegmental or central) mechanisms (16, 44, 45) . The location, regional anatomy and innervation of acupoints commonly used on male infertility described in Table 1 .
Acupuncture could relieve edema and inflammatory infiltration, as well as reduce local inflammatory reactions (46) . Meanwhile, most of the acupuncture studies focused on immunological regulation and microcirculation. Yuan et al.(47) explored the effect of acupuncture on patients with chronic pelvic pain syndromes, and its therapeutic mechanism. Forty-seven cases were treated with electroacupuncture on CV3
and LR3 (Taichong) as main acupoints. The levels of interleukin-8 (IL-8), interleukin-10 (IL-10) and tumor necrosis factor-alpha (TNF-α) in prostate fluid were reduced after acupuncture treatment. Acupuncture may be effective in male infertility disease through reducing the levels of IL-8, IL-10 and TNF-α to relieve inflammatory reaction. In addition, acupuncture could increase the content of secreted immunoglobulin A in the prostatic fluid and rectify the local immune function of the prostate (48) . T lymphocyte subgroup has the favorable changes in the peripheral blood of male immune infertility after acupuncture (49) . The mechanism may also be related to the increase of acid phosphatase (ACP) content in seminal plasma for male immune infertility by acupuncture (50) . These data indicate that acupuncture could regulate the endocrine function and rectify the abnormal immune function. 
Clinical Treatment of Male Infertility

Abnormal semen parameters
Furuya et al. (52) used Bu-zhong-yi-qi-tang (Hochu-ekki-to) in 22 men with abnormal semen parameters for more than three months without adverse effect. The sperm concentration and motility of 22 patients in pre-treatment were (28±31×10 6 /ml) and (32±17%), respectively. Sperm concentration (42±38×10 6 /ml) and motility (39±19%) were significantly increased 3 months after the herb administration. Interestingly, an inverse correlation between seminal plasma IL-6 level and sperm concentration was found before treatment.
So there was no significantly change on seminal plasma IL-6 and IL-8 after the treatment. But after the administration of herb, seminal plasma soluble Fas (sFas) levels significantly increased and were correlated with sperm concentration. It is possible that certain kinds of cytokine in the seminal plasma might play some role in improving semen quality after herb administration.
Bu-zhong-yiqi-tang (Hochu-ekki-to) is a Chinese herbal medicine that has been used for abnormal semen parameters of unknown cause with some favorable clinical results. However, the mechanisms of this medicine on male infertility are not known. Amanor T et al. (53) investigated the in vitro effects of Hochu-ekki-to on sperm motility of human semen. Sixteen semen samples were obtained from 14 normal volunteers. They found that the motility of sperm in 10 and 100μg/mL of Hochu-ekki-to solution for 1-6 h Hu M 9
was significantly higher than that of the control groups. The motility of semen with 1μg/mL was also significantly higher than that of the control group after 4h incubation.
Immunological infertility Immunological infertility in men refers to the presence of anti-sperm antibodies in the serum or seminal fluid. This condition should be treated on the principle of strengthening the body resistance and dispelling the pathogenic factors. Its differentiation type in the clinic belongs to kidney-yin deficiency and damp-heat according to TCM theory. Sun et al. (54) observed the YiKang decoction has a stable effect for male infertility than prednisone. They treated 100 cases of male infertility with YiKang decoction, while 100 cases with prednisone as the controls. After the treatment for 3 months, the serum and seminal plasma AsAb levels decreased significantly, while the sperm density and percentage of motile spermatozoa increased significantly in both the treatment group and the control group. These changes in treatment group were more significant. Another controlled trial selected 90 men with immunological infertility who were randomly divided into two groups (55) . Sixty men were treated by Hu-zhang-dan-shen-yin in the treatment group for 3 months while another 30 men in the control group was treated by prednisone for 3 months. The total levels of antisperm antibody declined significantly in the treatment group than that of controls. The clinical manifestations and symptoms such as backache , pain in knees, lumbar debility, sagging distention of the perineum and testis were more alleviated in the treatment group than those in the control after the treatment. A case-control study of 90 men with immunological infertility found that the total effective rate in the control group with prednisone and clomiphene for 2 months was 56.6%, while the corresponding rate in the treatment group was 80.0% with the decoction Sheng-Jing-Zhong-Zi-Tang everyday for 60 days(56). improved, and 16 cases were ineffective, with a total effective rate of 84.6%. Sun et al. (58) conducted a randomized controlled trial and divided 60 cases into treatment and control groups in a ratio of 1:1. The cure rate was 26.17%, the total effective rate was 86.17% in the decoction group, while in the control group treated with antibiotic plus vitamin E the corresponding rates were 6.17% and 76.17%, respectively. There are some external therapies of CHM for chronic prostatitis in addition to traditional treatment of oral CHM decoction (59) . The herbal drugs can be made into suppository, bolus or troche to be put into the rectum. The herbal drugs can also be grinded into powder mixing with plaster or other excipients to apply on the skin for Hu M 10 the local absorption. Some other doctors applied retention-enema therapy of CHM decoction.
Chronic genital infection
Safety and Efficacy of CHMs in Male Infertility
Unfortunately, there are very few RCTs on CHM for male infertility and moreover they are very small in number (60) . Most of the studies are case-control reports or just case reports. In the few RCT studies, they have poor methodological quality and only one article mentioned the randomization method employed in their study. Most, not surprisingly, have been conducted mainly in Chinese populations and published in
Chinese and thus are not easily known to everyone. It is important that transparent, pragmatic but rigorous clinical research methodologies are developed that accommodate the complex, individualised, and changing nature of CHM interventions.
So far, no study has reported any adverse events after taking CHM for male infertility. But this does not mean that TCM is very safe. Several studies have indicated that some herbal drugs may result in male infertility. Tripterygium hypoglaucum Hutch (TH) is a perennial used in TCM for the treatment of rheumatoid arthritis and various skin disorders. One study showed that daily oral doses of TH significantly reduced the fertility of male rats without apparent toxicity (61) . The sperm concentration, motility and motility grade of 13 men taking TH were compared to those of 11 untreated controls. It was concluded that TH therapy did not affect testosterone, FSH, LH levels, and its antifertility effects appeared to be reversible (62). Matlin et al. (63) revealed the antifertility agents extracts from tripterygium wilfordh hook F. were the diterpenes triptolide and tripdiolide and an isomer of tripdiolide.
The Mechanisms of CHMs in Male Infertility
Currently, the physiological mechanisms for most CHMs in male infertility are unknown. Table 2 lists several CHMs used in male infertility and their proposed mechanism of action. Over the twenty years substantial pharmacological research has been performed to investigate the chemical constituents of a variety of CHMs, many of the CHMs have strong antioxidant activity (64) and function like gonadotropins which can increase the production of testosterone and improved sperm motility.
A clinical research found that Wu-Zi-Yan-Zong-Wan (65) have protective effect on oxidative damage of mtDNA in aged men, it could reduce the mtDNA deletions and raise the activities of mitochondrial respiratory chain complexesⅠ, Ⅳ in periphery blood leukocytes of aged men. CHM Fu Pen Zi (Palmleaf Raspberry Fruit) can increase testosterone levels of rats but reduce estradiol levels (66) . While leydig TM3 mouse cells cultured with herb Ba Ji Tian (Radix moridae officinalis) have been shown to increase the production of testosterone having protective effects against hydrogen peroxide-induced oxidative stress (67) .
Peng SJ (68) found the sperm motility had been markedly improved after incubation with herb Tu Si Zi (Semen cuscutae). The herb possessed strong antioxidant activity which played a role in stabilizing the sperm membrane and prevent/reduce lipid peroxidation of the sperm plasma membrane that may result in sperm dysfunction and cell death (69) . The main chemical composition of herb Cuscuta seed and Epimedium is flavonoids which has important effects on the hypothalamic-pituitary-gonadal axis endocrine function (70) .
Another herb Huang Qi (Mongolian Milkvetch Root) was capable of preventing cerebral oxidative injury in rats in-vivo (71) . There are some other CHMs for male infertility which may increase trace elements and treatment for infection (72, 73) . 
Massage
The field of massage therapy is a diverse profession made up of a vast array of techniques that share common goals and objectives for providing client/patient-centered health care and wellness that involves human touch (74) (75) (76) (77) . With its origins in ancient practices from around the world, massage therapy shares common roots with other bodywork and body-centered therapies. At present, some researches utilized massage therapy in male infertility, including body work, foot reflex zone massage, and drug penetration massage.
Ejaculation disorders Spinal cord-injured men with ejaculation disorders can have children following assisted reproduction techniques. Spermatozoa from these patients are usually obtained through vibratory stimulation with or without general anaesthesia, which are expensive and uncomfortable techniques. In a systematic review, there are four articles dealing with prostatic massage in anejaculatory patients (78) . Hu M 12 Prostatic massage appears to be an easy, non-traumatic and risk-free method, as well as a simple outpatient clinic procedure to obtain spermatozoa from paraplegic patients (79, 80) . Moreover, vigorous prostatic massage was utilized to retrieve spermatozoa from patients with psychogenic anejaculation for ICSI. One case retrieved spermatozoa were successfully used for ICSI (81) .
Prospermia is one of the refractory disorders in andrology. Wang et al. (82) in a clinical trial recruited 60 cases of prospermia. In massage series, the pushing, kneading, tapping, pressing, and rubbing manipulations were used and some acupoints of the Ren Channel were strongly stimulated. After once daily for 30 days of treatment, the effect of massage for prospermia was significantly superior to that of acupuncture therapy, especially for functional prospermia and the prospermia caused by chronic prostatitis. Therefore, vigorous prostatic massage could be an effective method of sperm retrieval for assisted conception in patients with ejaculation disorder. water-sac massage with drug penetration instrument (MPWMDPI) on infertility caused by chronic bacterial prostatitis. Ninty-six patients were treated with MPWMDPI. Its main mechanism was administrated herbal drugs through infusing it into urethra, drugs penetrated to prostatic ducts with pulse water-sac massaged 30 times per minute on prostate per anum. The control group included sixty-four patients who were treated with oral antibiotics. Those patients on whom the massage treatment was proved to be effective was 95.8%, which were significantly higher than in the control group. The density and vitality of sperm, seminal plasma Zn and SOD contents were improved.
Chronic prostatitis
Immunological infertility
The microcomputerized pulse-water-sac massage with drug penetration instrument has also been tried in 181 men with immunological infertility accompanied by chronic seminal vesiculitis (85) . Of these cases, 135(74.6%) were cured, 37(20.4%) were treated with significant therapeutic effects and 9(5.0%) with improved effects. The results of AsAb tests became negative in 85.6% of the patients after treatment, and the pregnancy rate of their wives was 49.1%. No adverse effects were observed in all cases. Hu M 13 Thus, the massage seems to play some roles in certain male infertility but the underlying mechanism is still unknown. Further large randomized clinical trials are needed.
Tai Chi, Qi Gong and Yoga
Tai chi and qigong are mind-body practice that originated in China. It combines meditation with slow, gentle, graceful movements, as well as deep breathing and relaxation, to move vital energy throughout the body and has been shown to have a high level of adherence. A study reports that Tai chi has a benefit in people with chronic disease (86) . In recent years, some studies show that Tai chi has beneficial effects on immunity and regular Tai chi exercise for 12 weeks significantly promoted both functional mobility and T-cell functions (87) (88) (89) . Both Tai chi and qigong provide similar health benefits of physical function, quality of life, and immune function (90) .
Yoga is an aerobic practice, including breathing techniques, meditation, relaxation, and both gentle and rigorous exercise. Both male and female infertility patients have increased stress level due to the physical and psychological effects of infertility treatments(91), the practice of yoga directly addresses this issue (92) .
The practice of meditation and relaxation can help increase the clarity of the mind and give patients the patience to undergo the challenge of infertility treatments. Yoga was used as a way to keep peace and stand up to fears of infertility and decrease self-reported symptoms of anxiety in infertility patients (93) . Although no studies have been done to evaluate the effects of Tai chi, qi gong or yoga in male infertility, above studies suggest that these approaches may be effective adjunct treatments for male infertility, and some well-designed RCTs in patients of male infertility are needed in the future. 
5．Conclusion
In conclusion, acupuncture reduces inflammation, increases sperm motility and semen parameters, modulates immune system, as well as improves sexual and ejaculatory dysfunction in male infertility. The clinical effects may mediate via activation of somatic afferent nerves innervating the skin and muscle.
Chinese herbal medicines may also exert beneficial effects in male infertility. Unfortunately, most of the studies are case-control reports or just case reports for male infertility, and it is worth noting that some herbal drugs may result in male infertility. Massage also exerts positive effects in male infertility.
Nevertheless, the mechanisms of clinical effects have been unclear in male infertility. Tai chi, qi gong and yoga have not been investigated in male infertility, but it has been reported to regulate endocrine and central or autonomic nervous systems involving in male reproduction. Eastern medical approaches may have beneficial on testis blood flow, endocrine, immune system, central and autonomic nervous, and hypothalamic-pituitary-gland, leading to reduction in inflammation, spermatogenesis dysfunction, sexual and ejaculatory disorder. It may be beneficial on reproductive effects in male infertility. However, most studies are small, nonrandomized, or uncontrolled. Therefore, large, well-designed randomized clinical trials are needed to further evaluate the safety, efficacy, and mechanisms of eastern medical approaches for male infertility.
